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New Qualitative Tests for Sulfide and Carbonate 
JACOB CORNOG 
At the present time, the test for sulfide is often made by placing 
a portion of the sample in an acid solution and identifying the gas 
evolved either by its odor or by holding a piece of moistened lead 
acetate paper in the evolved gas. The test for carbonate is often 
made in a similar war, except for the fact that a drop of barium 
hydroxide solution is used to identfy the gas that is evolved. Both 
of these tests become increasingly uncertain as the size of the 
sample being tested is made smaller and smaller, which is the case 
in semimicro qualitative analysis. This paper describes a test that 
will detect 0.0001 g. or less ,of sulfide ion in 1 ml. of solution, and 
also a test that will detect 0.001 g. or less, of carbonate ion in 1 ml. 
of solution. 
Sulfide. Place the sample, either solid or liquid, in a 10 ml. test 
tube, add about 2 ml. of petroleum ether' and 1 or 2 ml. of 6 M 
hydrochloric acid'. Shake the mixture vigorously for about 30 sec-
onds and centrifuge the tube. After the tube has been centrifuged, 
use a dropper to transfer most of the petroleum ether layer to a 
second test 10 ml. tube. To the second tube also add about 1 ml. of 
0.5 m cadmium nitrate. Shake the second tube vigorously and then 
centrifuge it. If sulfide is present, a yellow precipitate, cadmium 
sulfide will be seen in the second tube at the interface between the 
two liquid layers. 
Notes. (1) The petroleum ether used by the author boiled at 
85° to 100°. Experiments have shown that any of the following non-
aqueous solvents may be successfully substituted for petroleum ether 
in making the sulfide test: carbon tetrachloride, chloroform, ethyl 
ether or toluene. 
(2) Sulfides, such as those of mercury, copper or arsenic, are dis-
solved slowly or not at all by 6 M hydrochloric acid. In such cases 
the test will be negative even when sulfide is present. As a correc-
tive measure aqua regia may be used instead of the 6 M hydro-
chloric acid. 
Carbonate. The carbonate test is exactly the same as the test 
or sulfide, except for the fact that 0.2 M barium hydroxide is used 
instead of cadmium nitrate in the secorld tube and the final preci-
pitate will be white barium carbonate instead of yellow cadmium 
sulfide. 
Notes. (1) Experiments show that carbon tetrachloride, chloro-
form, ethyl ether or tuluene may be successfully substituted for 
petroleum ether in the carbonate test, if bismuth, antimony and tin 
are absent. If any of these metals is present only ethyl ether or 
petroleum ether will serve. It may be noted that ethyl ether and 
petroleum ether are lighter than water, while the other mentioned 
non-aqueous solvents are all heavier than water. 
(2) Many compounds of bismuth, antimony and tin dissolve to 
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an appreciable extent in carbon tetrachloride, chloroform or toluene. 
When a solution formed in this manner is shaken together with 0.2 
M barium hydroxide, white bismuth, antimony or tin hydroxide is 
precipitated and collects at the interface between two liquid layers. 
Such a precipitate is easily mistaken for a true carbonate test. 
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